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A NOTE ON STOCK PARAMETERS - MORTALITY AND GROWTH 
By T.TWONGO and L.HARTSUIJKER 
1. INTRODUCTION 
The Kyoga fisheries has been over-exploiting the stocks of 
both major species by means of harmful fishing gears. Since 
there has been some success in the removal of gears such as 
seines, cast nets and small-meshed gillnets from the lake, it 
is of interest to know rapidly the fish stocks would be 
able to recover and provide better yields. 
It is possible to say something sensible about population 
parameters such as and mortality with help of 
obtained from elsewhere and some modelling for the 
situation in L.Kyoga. This has been facilitated by the use of 
more than 3000 records of Nile Tilapia and Nile Perch caught 
by gill nets, both commercial and experimental fishing, 
collected by UFFRO on Lake Kyoga between 1978 and 1985. 
2. METHODS 
2.a GROWTH OF NILE TILAPIA 
Various documents provide growth rates of Oreochromis 
niloticus in a number of environments, suggesting that the 
Van Bertalanffy growth coefficient K could be in the range 
K = 0,3 to 0,65. 
Various papers in the series Proceedings of the International 
SYmposium on Tilapia; 
d'estimation rapide de la croissance des poissons: 
Application aux poissons d'eau douce d'Afrique, by B.de 
Merona, Rev. Hydrobiol. trop. 16(1) :103-113, 1983" and 
"Indices of overall growth performance of 100 Tilapia 
populations, by Jacques Moreau, Claudia Bambino and Daniel 
Pauly, Proceedings 1th Asian Fisheries Forum, Manila, 
Philippines, 26-31 May 1986." 
The aSYmptotic length of Nile Tilapia in Lake Kyoga should 
be around 60 cm TL. Male specimens approaching that size were 
found in the catches made by cast nets at the end of 1990. 
The Van Bertalanffy formula for the determination of 
is: 
Lt = x . (l_e-kCTn-ro») 
While using 60 cm for the formula permits the calculation 
of Lt at specific intervals of time for different values of K. 
For the sake of convenience the value of Lt at To has taken as 







2.b GROWTH OF NILE PERCH 
I Nile Perch in Lake Victoria have been reported to reach a 
I 
length of 50 cm TL at the age of 12 months. If this is 
correct, this should certainly be the case in Lake Kyoga. 
was estimated at 250 cm TL. Growth coefficients were taken in 
the range of K = 0,12 to 0,36. The results have been presented 
in table 1 and the corresponding figure. 
I 2.c CATCH CURVE FOR NILE TILAPIA 
The mortality of fish in an exploited population can be




information on the mesh size selection in the
 






The mesh size selection was taken from the UFFRO data and a
 
number of samples collected during the recent survey. CAS
 




landing and the relative numbers of nets with different mesh­

size (combinations). Data were used for nets with 4, 4.5,
 
4.5+5, 5, 6, 7 and 8 inch mesh. In the combination 4.5 + 5
 
inch mesh the ratio between both net types was about 1 and 
therefore half of them were classified as 4.5" and the other 
I half as 5". This permitted a rough calculation of the numbers of fish at size caught by those mesh size combinations in 
L.Kyoga during the survey period August 1990-March 1991. The 
resulting catch curves were added to provide a total catch
I curve. The results have been presented in table 3 and the corresponding figure. 
2.d LENGTH-WEIGHT RELATIONSHIPS 
UFFRO data permitted the calculation of length-weight 
relationship for both major species, according to the formula: 
WEIGHT = a x LENGTH b
I For Nile Tilapia a = 2.8572 b = 0.0341 
I For Nile Perch a = 3.0157 b = 0.011 
These data were also used to provide weights for fish at size 
when sampling without balances. 
2.e MORTALITY OF NILE TILAPIA 
The results of the length-weight relationship when combined 
with those for the growth models, permit the calculation of 
age at size for the different values of K. Consequently the 
I catch curve permits the calculation of the relative numbers at size and this enables the calculation of total mortality Z, 







Nt+1 = Nt x e- z 
I 
I 
The results have been presented in table 4. In order to get 
the best possible results, intervals were chosen for fish at 
age with a length as close as possible to a whole number (cm). 
I 
For example in table 4 for K = 0.6, Nile Tilapia were almost 
exact 27 cm at 12 months, 33 cm at 16 months, 40 cm at 22 
months and 46 cm at 29 months. Calculations were made for the 
various intervals as well as for the largest possible interval 
in the used range (the straight part of the logarithmic catch
I curve, between 27 and 47 cm TL). 
3. DISCUSSION OF THE RESULTS 
I 3a. MORTALITY OF NILE TILAPIA 
I Table 4 shows that the value of Z/K calculated on the basis of recent data, comes out at around 5 for all values of K used, 
with total mortality Z in the range of 2 to 4. Those are 
rather high levels of mortality.
I 3b. GROWTH OF NILE TILAPIA 
I Because of the and the numbers at size, particularly large 
I 
specimens, as well as the intense fishing effort in the 
L.Kyoga, the growth-factor K should be around 0.5 or 0.6. 
At K = 0.3 and 0.4 , specimens over 50 cm would be more than 
4 years old and at the prevailing levels of fishing effort and 
those growth rates, fish of that size would most likely not 
appear in the catches any more.
I For fish growing at K = 0,5 to 0,6 the graph shows that they 
should be approaching full maturity at an age of 12 months. 
with such growth coefficients, the fish would appear to grow 
about 5 cm per 3 months. 
I 
In the principal size range of 25 to 40 cm TL and the most 
likely range of growth factors, this means that the average 
fish would gain about 200 grams per trimester. Under these 
conditions this means that consequent enforcement of the 
regulations with respect to the mesh size of gill nets would 
be beneficial to the fishery in a short time. 
I 3c. GROWTH OF NILE PERCH 
If Nile Perch are around 50 cm TL at the age of 12 months, the 
growth factor should be around K = 0.25. At that rate and in 
the most abundant size range from 20 to 70 cm TL, they gain 
about 5 cm per month and in the range from 20-50 cm TL they 
increase from about 150 to 1400 grams. Consequently a strict 
ban on seines, permits Nile Perch to grow about 10 fold in 
weight in 7 months time. This promises a rapid recovery of the 







I TABLE 1 CALCULATED GROWTH OF OREOCHROMIS NILOTICUS 
I LENGTH LENGTH AGE CM MONTHS AT K=0,3 AT K=0,4 AT K=0,5 AT K=0,6 AT K=0,7 YRS AGE LENGTH LENGTH LENGTH 
60 1 I 1,5 2,0 2,4 2,9 3,4 
I 
I 60 2 2,9 3,9 4,8 5,7 6,6
 
60 3 4,3 5,7 7,0 8,4 9,6
 
60 4 5,7 7,5 9,2 10,9 12,5
 
60 5 7,1 9,2 11,3 13,3 15,2 
60 6 8,4 10,9 13,3 15,6 17,7 0,5 
60 7 9,6 12,5 15,2 17,7 20,1I 60 8 10,9 14,0 17,0 19,8 22,4
 
60 9 12,1 15,5 18,8 21,7 24,5
 
60 10 13,3 17,0 20,4 23,6 26,5

I 60 11 14,4 18,4 22,1 25,4 28,4
 
I 
60 12 15,6 19,8 23,6 27,1 30,2 1 
60 13 16,6 21,1 25,1 28,7 31,9 
60 14 17,7 22,4 26,5 30,2 33,5 
60 15 18,8 23,6 27,9 31,7 35,0 
60 16 19,8 24,8 29,2 33,0 36,4 
60 17 20,8 26,0 30,4 34,4 37,7 
60 18 21,7 27,1 31,7 35,6 39,0 1,5I 40,2 
I 
60 19 22,7 28,1 32,8 36,8 
60 20 I 23,6 29,2 33,9 37,9 41,3 
60 21 24,5 30,2 35,0 39,0 42,4 
I 
60 22 25,4 31,2 36,0 40,0 43,4 
60 23 26,2 32,1 37,0 41,0 44,3 
60 24 27,1 33,0 37,9 41,9 45,2 2 
I 
60 25 27,9 33,9 38,8 42,8 46,0 
60 26 28,7 34,8 39,7 43,6 46,8 
60 27 29,5 35,6 40,5 44,4 47,6 
60 28 30,2 36,4 41,3 45,2 48,3 
60 29 30,9 37,2 42,1 45,9 48,9 
60 30 31,7 37,9 42,8 46,6 49,6 2,5
I 60 31 32,4 38,6 43,5 47,3 50,2 
I 
60 32 33,0 39,3 44,2 47,9 50,7 
60 33 33,7 40,0 44,8 48,5 51,2 
60 34 34,4 40,7 45,4 49,0 51,7 
60 35 35,0 41,3 46,0 49,6 52,2 
60 36 35,6 41,9 46,6 50,1 52,7 3 
60 37 36,2 42,5 47,2 50,6 53,1
I 60 38 36,8 43,1 47,7 51,0 53,5 
I 
60 39 I 37,4 43,6 48,2 51,5 53,8 
60 40 37,9 44,2 48,7 51,9 54,2 
60 41 38,5 44,7 49,1 52,3 54,5 
I 
60 42 39,0 45,2 49,6 52,7 54,8 3,5 
60 43 39,5 45,7 50,0 53,0 55,1 
60 44 40,0 46,2 50,4 53,4 55,4 
60 45 40,5 46,6 50,8 53,7 55,7 
60 46 41,0 47,0 51,2 54,0 55,9 
60 47 41,5 47,5 51,5 54,3 56,1
I 60 48 41,9 47,9 51,9 54,6 56,4 4 
I 








TABLE 2 CALCULATED GROWTH OF LATES NlLOTICUS 
I AGE L at K L at K L at K L at K L at K AGE 
CM MONTHS 0.12 0.18 0.24 0.30 ' 0.36 YRS 
CM CM CM CM eMI -----------------------------------------------------------­
250 1 2.5 3.7 5.0 6.2 7.4 
250 2 5.0 7.4 9.8 12.2 14.6 
I 250 3 7.4 11. 0 14.6 18.1 21.5 
I 
250 4 9.8 14.6 19.2 23.8 28.3 
250 5 12.2 18.1 23.8 29.4 34.8 
250 6 14.6 21.5 28.3 34.8 41.2 0.5 
250 16.9 24.9 32.7 40.1 47.4 
250 8 19.2 28.3 37.0 45.3 53.3 
250 9 21.5 31. 6 41.2 50.4 59.2
I 250 10 23.8 34.8 45.3 55.3 64.8 
I 
250 11 26.0 38.0 49.4 60.1 70.3 
250 12 28.3 41.2 53.3 64.8 75.6 1 
250 13 30.5 44.3 57.2 69.4 80.7 
I 
250 14 32.7 47.4 61.1 73.8 85.7 
250 15 34.8 50.4 64.8 78.2 90.6 
250 16 37.0 53.3 68.5 82.4 95.3 
250 17 39.1 56.3 72.1 86.6 99.9 
250 18 41.2 59.2 75.6 90.6 104.3 1.5 
250 19 43.3 62.0 79.0 94.5 108.6
I 250 20 45.3 64.8 82.4 98.4 112.8 
I 
250 21 47.4 67.6 85.7 102.1 116.9 
250 22 49.4 70.3 89.0 105.8 120.8 
250 23 51.4 72.9 92.2 109.3 124.6 
I 
250 24 53.3 75.6 95.3 112.8 128.3 2 
250 25 55.3 78.2 98.4 116.2 131.9 
250 26 57.2 80.7 101. 4 119.5 135.4 
250 27 59.2 83.3 104.3 122.7 138.8 
I 
250 28 61.1 85.7 107.2 125.9 142.1 
250 29 62.9 88.2 110.0 128.9 145.3 
250 30 64.8 90.6 112.8 131. 9 148.4 2.5 
I 
250 31 66.6 93.0 115.5 134.8 151.4 
250 32 68.5 95.3 118.2 137.7 154.3 
250 33 70.3 97.6 120.8 140.4 157.1 
250 34 72.1 99.9 123.3 143.1 159.9 
250 35 73.8 102.1 125.9 145.8 162.5 
250 36 75.6 104.3 128.3 148.4 165.1 3 
250 37 77.3 106.5 130.7 150.9 167.6 
250 38 79.0 108.6 133.1 153.3 170.0 
250 39 80.7 110.7 135.4 155.7 172.4 
250 40 82.4 112.8 137.7 158.0 174.7 
250 41 84.1 114.8 139.9 160.3 176.9 
250 42 85.7 116.9 142.1 162.5 179.1 3.5 
250 43 87.4 118.8 144.2 164.7 181. 2 
250 44 89.0 120.8 146.3 166.8 183.2 
250 45 90.6 122.7 148.4 168.8 185.2 
250 46 92.2 124.6 150.4 170.8 187.1
I 250 47 93.7 126.5 152.3 172.8 189.0 250 48 95.3 128.3 154.3 174.7 190.8 4 
5 
TABLE 3 : CATCH CURVE FOR NILE TILAPIA CAS 1990-1991
 
















































































28 196 4320 2122 2141 61
 




30 18 1958 2219 3458 66 o 7720 8,95
 
31 25 1555 2178 3568 57
 1 7383 8,91
 
32 922 1096 1729 131 2 3880 8,26
 
33 230 929 1729 258 o 3147 8,05
 
1 2211 7,70













36 58 513 988 415 6
 
37 o 305 604 402
 12
 
38 115 83 110 319 30 o 658 6,49
 
39 o 55 110 302 38 o 505 6,22
 
40 230 125 137 201 52
 1 747 6,62
 
41 115 55 55 149 32 o 406 6,01
 





43 42 82 87 32 4 247 5,51
 
44 o o 87 21 4 113 4,73
 





46 14 27 44 18 3 106 4,66 
47 28 55 26 6 1 116 4,75 







50 o 2 4
 7 





















56 2 2 0,50 































TABLE 4 CALCULATION OF MORTALITY FOR NILE TILAPIA CAS 1990/91 
NUMBERS OF FISH AT SIZE AS IN TABLE 3 
CATCH CURVE AGE IN MONTHS : -zt AT K VALUES : MORTALITY Z 
CM Ln :0,4 0,5 0,6 0,7:0,4 0,5 0,6 0,7 :0,4 0,5 0,6 0,7__________ 1 1 , _ 
1 
19 4,62 IFIGURES BELOW FIGURES BELOW 
20 2,50 12 8 7:REFER TO MORTALITY REFER TO ANNUAL 
21 5,38 :AT INTERVALS WHICH MORTALITY. 
22 6,80 11 :ARE INDICATED IN BASED ON DATA 
23 7,61 :THE SQUARE TO IN THE SQUARE 
24 :THE LEFT, BEGINNING TO THE LEFT AND 
25 8,64 13 :WITH *** FOR :THE INTERVAL IN 
26 8,86 17 : EACH VALUE OF K :NUMBER OF MONTHS 
***
 ***
27 8,87 18 12 




























































 22 -1,4 -1,4
 II 2,4 2,4
 
41 6,00 1 
42 5,36 29 -2,1 3,5 
43 5,50 
44 4,72 
45 4,74 I 
46 4,66 35 29 25: -0,7 -2,0 -1,6 3,9 2,6
 




48 2,75: -4,1 -4,4 -4,2 -4,3: 2,0 2,5 3,0 4,0 
49 2,09: 34 Z OVER PERIOD :ANNUAL MORTALITY 
50 1,93: 43 35 30 CALCULATED OVER : (Z) OVER 




0,39: 43 No. OF MONTHS : 25 21 17 13 
54 2,32: 46: SMALLEST SIZE(em) : 27 28 27 30 
55: 43: LARGEST SIZE (em) : 47 46 46 46 
56 0,49: : VALUE OF Z OVER K 14,9 5,1 5,0 5,7 : 













LENGTH / WE IGHT RELATIONSHIP 
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cn14 16 18 20 22 242628.30 42 44 46 48 50 52 54 56 58 60 
SIZE OF FISH - TOTAL LENGTH - IN 
I 
LENGTH WEIGHT RELATIONSHIP 



























I 15 25 4 5 55 65 75 85 95 10 5 1 15 125 145 







CATCH CURVE NILE TILAPIA L.KYOGA 






I 5c z 0 
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""" t, i '" 1 
I 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 SIZE OF FlSH IN TOTAL LENGTH 
o DATA 1991 + DATA 1988 
I 
COMPARE CUMU LATED WEIGHT NILE TILAPIA 
o ,t 
I CAS DATA 1988 AND 1991 70 , i 
I 60 
I 50I (f) 













" i , I 
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SIZE OF NILE TILAPIA 
+ 
40 42 44 
DATA 1988 





GROWTH ONILOTICUS AT Loo 60 CM 



















6 9 15 18 21 24 27 6 
AGE OF FISH IN MONTHS 
o K = x K = 0 .7 
ESTIMATED GROWTH OF LATES NILOTICUS 




























AGE 6 9 15 18 21 24 27 42 45 48 
AGE OF LATES NILOTICUS IN MON THS 
o 0 12 x K = 
